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(57) Abstract : 

PROBLEM TO BE SOLVED. To produce a color filter 
substrate which does not lower the display 
grade of a liquid crystal panel and ensures no '''' 
increase in cost while adopting columnar 
spacers. 

SOLUTION: A colored layer 16 (16R) is formed on 
a glass substrate 2a. exposed and developed, 
red, green and blue colored pixels 6R, 6G, 6B 
are formed in the required pattern shape and a 
light shielding layer 16K is formed on the 
pixels 6R, 5G, 6B, exposed from the rear face 
of the substrate 2a through the pixels 6R, 6G, 
6B as a light shielding mask and exposed from 
the front face of the substrate 2a through a 
mask 17b having a columnar spacer pattern 
formed in a prescribed shape. The exposed light 
shielding layer 16K is developed to form a 
light shielding film 32 and columnar spacers 33 
in one united body. 
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"(57) [®^] 

m-^.^fx) m^mi 6 ( 1 6R) rZ^'^;^^S2a 
±{zmf^LmytiM.i^LX . RGB'^):&*-Elj^6R. 6 
G. 6 BrF^fW-^N^' — >?f?t^tw?fML;'.:fS. ^-eB^S 
R. 6 0. 6 B_ttlil7\:/i 1 SKgrJf^ivlL. 
2 a.(Dmmiy'h^-&mm6P., 6G. SBril^^v^^^ 
> L-T5i3\:iil 6 Ktct^ LritT^L, v^-o^^'y y>mm2 
amWi?^'^ i^m^rnVzizmm. ^ rLtzt^V: y^ ^--^^ ^ :^ - 
yco-^y? 1 7 brS'v^T^gTu/il 6 Ktcx^ LTJi^r; 
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[ is* If i ) 5 ^S^± tcFJr^^ ■< f - y^mzB^ 
^SttB^ACDSfr: ^ ^- ^ r JSnx-r S ^ - 7 ^ yU- S 

mt^hmm^mmi-M%'^x9hLxm^m^^zn 

L T S 3S L . t>^-oA'yxmW.mmn-''= UFA^^^Kic ffM 
— fSSIi/KcMLTHTcL, |!Ji?3l7lcSi:tuK-^'^- 

{±, ^-xy s jUM.±lza-^': y^-th >! t (c J; 0^ 
fSi^ixtzm^T: . ^^mmmmiixtz:^ yxmWL, 

ti y-y /Uj'SIS^Oi^ityTiS. 

[ if 4 ] 'y%.itm a X -isy^^-^WiW^m<^fi^ 

ji, ^-y^-y^.jV-J.lSzmkMt'ii.-cmmmz.'^^^-, 

Tiyip'rhztizji <0B&^pJ~imm^n?: . 

mmrmjS.^nrc;f7 yX^W.±l'Zfi'^ir<7^Zt izX 0 
t r#®t-ri.lf*ii2(Cic^cO/-:77-7 ^ 

[ mmM 5] i^y xmmjuizmw-'-^:?' - ymfjzm-s 
mm^^BiS. s ti . ^■eMmmi,z's^v'Bm ^t\.x\-^ h 
> > i- jc, wm t -w^i.zm.x-^-^tmi&^tix 

[ if *ii 7 ] m^mi&^mmx'miR^. ti,^^^ 
^—^itx-^-^izmLr^mmxm-j^^tix^-^hz t i 



W-i-zWm S riT V ^. ; c r # S > "T ^ If ^if 7 icigo^ 

him^K8tm<nT}y-y y.ji^^mw.. 

c mT<m 1 0 ) mrstm 5-9 <ontit)HzK'si<^t} y - 

y -( jv^mmi:mtf-m.&m9!k^m.. ■ 

[000 1 ) 

7 -- ftr g H-) tLfixjy-y ^ si5coiajt:oi£CM 
mtizm-Th. 

[0002) 

in Film Transister, ^.T. ^ T F 

hVy^-t. ) <7)-m<^mmmi&. ^^l. h 1 0 comim 

[ 0 0 0 3 ] l2l9(C^K-rJ: 7C, fgaV n'^VH {j - 
SS2a±!CR- G, B cO#*ESm 6 R . 6G, 6 3 

t^f^^-^ixtzt! y-y ^ /ui^mm.5tz:. -jo<r>mw. 
( 4 *fj{a 5 ) ±lz^^^i>Z t izX n°.<±^^rzTm 
y.^-^—*r7z:irLXi^-/i^^8lzX!i£'0^hit. Mffy 
xm^2 a . 2 b(r>rsmzm^39 ?:fr^^-thZ b IZX 

0, m^^tix^^h. 

[0004} ?SaV'<4^-'H 0-Hl "'^Tl/-1'S^54^75— ^ 
i: L T (i , 77 7 y-mm 2 b CDiC" ft-^J^fe J; l/'lk^m. t 
mzB^^ixfznmim^Si}'^ h 

-e-Oilc^ffi-ftM 1 Ofcic'^'H^lt®! l^>^'ffM^ 
TIT <,■>.= . ggib^^S hliSm® 1 1 iili. 3>'^^'"r- 
.*-;H 2^:)'rLT^^B^flJSiiS7XTr>&, Tt? 
7-7 -f/P^SmpiO— LTHl OlC-f-JO^ElSI?: 
7^-tXd^z. Ay-y ':/^i?mW.5li, 7^yxmm2a. 
(Ti^iZ-? h 'J -J IP :^iKi05I3tffi 1 3 iy'B^^fiX « 0 , 
-e^^rBlPIir(aRGB<7?=S-«-E.li^6R, 60, b'S.TfB 
Bit^fL- jg^liKl 3^0^S±t2iijSaj«^2-l (I19# 
Wi tm^'&f^.X^'^h . 

[0005) Zt\.i:>tiy-y <)V9mW.oc.r\^^W^ 

4 t iOti?r[^t--5>Sf-=(3:. -rfi-f rlifiitlM 14a, 14 

-y !V9mW.3{t. SlTt^lShLT, ^D^^-^;^ 
f4^^HS:U"c?SBi7'7 v;'MWSv^ofL-l.. ^ro. ijy 
- 7 ./;-•? SM^'-v^^sSP 6 H . 6 G . 6 5 05ri?,C/5- 
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[0006} ZrihX^cO 'jr>.y< Jl-M.nW&l.iMP 
fSHJ^-S.. mil ( a ) {17 ;PASE:?:}±^o»-E;i?^fi£ 

o^aSri^f^^?!®. mi i (b){±. y jUM.m'^m 

icm\--^-l>m-s.JmB!S.y ■< yi- AOlEaraiH, [312 ( a ) — 

UTS) 4. 

[ 0 0 0 7 j 7 yUAli^Sil, 0.1 1 ( b ) ic^-fi 
'J <-X7 ^ /UA i 5C=pPs^;i 1 9 S-BfixL.7t:±(c 
1 6 R rM^li LTjffM Lfzfi^mm.y -f 1 
SRr- ill 1 (a) lZ^.-tXo(,Z. o-92 2a, 2 
2 b Pel 5- L T »iEl=-r 4 d i: J: 0 x?- 7 ;^51S 2 a ± 
tCliO-ftIt (Hi 2 ( a ) #33) - <-7-7 -ryU^ 1 5 
SrK^^L^.m. #-fe/il 6R^-7;^7 1 7arSV>T^ 

^'i-ji:2 0 3.xm^Limrh {m\2 ( b ) 
icct 0 - 012 ( c ■) ctft-t J; ? tc: w-^mme r 

2 ( d ) C^F-tJ; ^^:RGB^S^0»^l!S6R, 6 
G, 5 B*2t#£>ix-i), ^-^fC. 01.2 ( e ) , 01 1 
(b) 6-^TJ;^tl- ^ix^>liS6R, 6G..6B± 
tc, 3l3c;il 6 K^MTcLT^^i. 7^/5x7 ^yUAl 
SKr?!b5*L. <-7.7 -; yl'A 1 5 (012C-^3V^T 
{SB&LTV^-S.) 5:.fiiSIL;t:fs:- ffit3JB,«?ftTt^o RG 
BiO^-El!l^6R. 6G, 6 BtfoyN*:J'-:^2-v^:?M':?' 
->c LT7 T. h-77-,^'^^v -..i>ci:t'<;!t''7^S«2 

m-rhZcizX •95I5tMl 3 (01 2 ( f ) , 09. 0 

1 3 5-ffMT-*«*\ ii^(-J:oT!aiS3tffii SORE 

5I3^^'?;5'-^J^'^^tfO-77.i? 1 7 b^m^--XmyfthZ 

bl-Z^'^Xmmt^Zct)'^mXhi>, =5:?^. 012 
( e ) Lzaifl 2 0a, 20 hii^ri^ fxm^y^.X'h 

[00 09] S/":ic^- mier-.^^/i^coy'a^y.comm 

-ft, 3 >- h 7 7, h i-6j±^<75?S3-By N'^^yi- 1 comm±(os 

mv^h. zfyy^mW.2a., 2 bgffltCti^nLTBfix-r^i. 

Lxw,ty-^-v-tmfK.-thts.?i-m=ft>tix v-.h. ti 7 



li^ 6 R , 6 G , 6 8 T^'.zm.TM 1 3 r 15 o T Sj^:?! 
[0010} 

[^H^^^Mi^LJ; d i-r.i>igM} Ls^L,. 737-7 .-yu 

-«-<5o;i § tm^i^—x-h o T b T^izmss. $ fi.T v ^ ^ 
jg3tMi 3<r>m%ifMm^m-j-<y'y^izx^ , 

L;^j*i^tc, ^>v7-A7{cJ:0si*lS^FD°aeSr<£T$ 

[0011}^ <;>(c, mrz^£X^xhhmtx^-^m 

t. m^.^mmtpm^ . oxi r ■yyiz-oKc-^^'^. 
mit. ±iimmzBm^hi>(px\ 

0. 37. ^■T•y7'^±lS;^0■r•l> .Ii:^O^rV^7;7 5-7 ^ 
[00 12} 

-■ tfSrlSJ^tcmf •i.i.^OT-S.I.. -rC'ao^j, RGB^t) 

^ T^Ex L f£ , il^uS r R G B SS±(Cy^j5x 
LT^t^, RGB^S-sOli^rVT.^'i: LTIuiS3l3tiHc 

7 ^im^-'xmimcm^zw^xmTtx. . ff{g-r^^>:tc 
[00 13] cfoiocc- mitm?:mis.Lxmtmt& 

£;^:^iJ:^;Sc LX , iI3tJi7fM7 yi^Aia J; y x-^-^f 

mmmmitmy -i/uj.im^^xB&mzx Dm^mtsJ: 

mmti'h<^-?^9t<zxnitL. im^-ioLxmm-th 
zt^zx'o- ?)Tmm^f.(^^^^y-^-^t:^7tm±^zmfS. 

[0014} ? C:.iZ±ii:n-}^COmnWiC LT . "ri^^- 
77 ■i'yUAJiicilTtSh^'^-^SSiliiii: srffiiiffM 

w.±izm±mii ct '-^--^Sfij^i^ r sii JF^ft l;': 

mmm ^r-isLxmm-rhztizxn. mmm^^^^^ 
y-<-^^ m±m±izmsx.r h . 

[001 5 } Z<r)>'j^z^ (^JftiO:S-Sti73V^-C , 3S3tK 
cT) B?4T'<75Jf (STisMiSCy ^7 7 ^ !:.T V ^ 
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{ 0 0 1 6 J 

^'B.mm±izisytmz:B!^ l . z?y :^mw.<^mmt>^- hm 

IzM^mm^m^.^ ^^9 t LXmimytmizMLXmyt 
L, ij-r>:^v :^mKimmt)^i>f,t?A^^l,zmL^fltzi£ 
ix:^^-^^-^f -y^^ :^^9 z:m^'^xmm^\,zj!^iL 

C 0 0 1 7 ] lf5KJl2ie^^*sej,;4_ 

B^p/ - tTfM s titz^mmr^ii,zmtftmi:B 

as r ^ - ymmzBm. Ltz^ik. ^m^mmA'^m 
&^tirz:^-^:^mm±iz^^mt^^—tmm^mtz: 

9 tLxmim^mi-zMLxmytL. i}-'-^ii'7:^^w.m. 

-^t^h\mm&^^zB^^f\.rzmk:^^-^>'<-9-y(r> 

o >r i: J: 0 . 3£3^Mi: i r-JgffM-TB- 

[ 0 01 S ] iliFtlI3icS^02fe^33(2, 113^112 (CiSS 

(>-;^'<-1?-^t»«tS<?>jcifix<5- oVh.v.i.zo- 
'f^-y^'-thZh^zi''-) mm § ^XT^c^Sitii r , 

^ /\^M.±(,z:2-y'^ yi^'^i,ZtlzJ:'OB^^titz 

::i.^-^mmmmzr§iDni-fi>zti,zx r)'i7ozt^n 
[0019] imT^4im<^^^mi. if*«2(cE® 



mmm izmycmt>mm ^t'.x^'-htti.iz^ m^m t - 
^m'<,ziE.^.p.-<.-^ti^m^^tix\^^i> zt^mmt^ 

[0020] mttm 6 %m<^^%mt. 5 %iw.cr> 
t}y-y jv^m>^{,z}i\'-x . ^'ix^^-^-^iti^^mt 
m tPMx-^ hzt^:mm.t-th. iMttc^n i ictgco^^ 

H^ii, lf3til5iES.^7>77 5-7 -f;U:?S«{zi3V-iT. .31' 

izm Uzm&^xBf^ ^tix^^iztzwrntth. 

[002 1 3 nmM.8KmcO:^^m±. ti^lI7ie^cr) 

msmti'-fmmmi,zmis^nxy^i>z t z:nmt-t^. 
[0022} nm% 1 otm<^^^^nizt^i>^hm.fB^^r^ 

mW^± . liAftif 5-9 ^OjujfL*-icieao;d 7 - 7 -f yU:? 

im^i^mm 1 > m {i, ^^b^com 1 <75iij6^j?^^i(3 

13, il2(a. |5i*^-7-f;L':S'g«i7)sia(l, ms 
( a ) - ( f ) {i'f-ft'Fix!l;^7-7 ^;u-:^'*««0ia3t 

yL-> fl<5g|^oa5D°Dtl{5:f5l«^-f-r# LT . ^^OUSBJi j^-B& . 

[0023] w<7)sEaVN'^VU3 0 C07> 9-7 -f JU^mm 

3 1 (3^=V=T(5- X?-7;^.£1S2 a±iZpAm^'<9-yWm 
Lzm-eMmSE.. 6G. 6 BA^'^fig^ix: *E®m6 
R, 6G, &B^H^^Cig3tM*^^^SS^^T^.^■i.ti:L(c, 

ii3tM3 2 c— #:s^tca*-:;^^-^3 3t>--mss.^rix 
i>. zzx\ mf.:^^-^3 3i.ri^^m3 2tm\.M'^ 

ms (f) izh^fktJ: olz, ?S3^e^^*^v^3 OfcpiRsfL 

ttz. at^X'K-trS 3(i. [llt^j^t-J;^!c. m-E.m 
^6 R. 6 0, 6 BrBlc7)5I:jeM3 IcTjJlV Tt-, ^-S^c 

X^^-h, 

[0024 ] Z(Dyby-y -{ Jl-:?S€.3 li±ii).T<0^ o 

IzLXWm^tii. S3 (a) IZ^.-tX'jlz. 7] 

yxmm2 a±tc^f-r-MifiS#T-«S-l 1 6 Rr 
i«-9-.|>. COS*. ^■6-(cJ:^T{i, 6R(C, H 

r/i OS5m6-U(C^T.ti,. -<75^t, [3 3 (b) C.Ti-fi o 
tc, 7 7 h-v';^.;? i 7 ar^l^THit, ^sfg-T^^hiC 
j:0. 113 ( c ) (cin-rSff»^-;^->'f^4^i7)it£il^6 
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6R> 6G. 6Bz:Bf&'t-h. Kch. ^MS (b) iz^^l-t 

[ 00 2 5) rXlz . fl 3 ( e ) IZ^^-tX olz. Z 
U^SR. 6G. 6B±Cilf4r7^SxL/-'c3l7fc/il 6K 

f;f2ff^^<^fe^:^^-^-'7'>^"^^ — i 7 br^v-^ 

^To::■i:tcj: 0. [13 (f) C^-Tct-^IC. 515^^3 2 
{zmf.y>^^-^ S 3 ^miS^Lfz:^ y - y ^>)V9mW.3 1 
rffJjScT'i>vI.>:x?^T-# -i). -^OB^^ M5tM3 2 0i^i22^•^ 

S3 ( e ) tlj^it^ 2 0a. 20 hit^mi^ 

[ 0 0 "2 b ] Z<^Xo^z^ 'mmv^^<:tLxti^^Ltz& 
3tM 1 6 K r LT5I3tm 3 2 > ^^.^^^-^ 3 3 h 

^Bj^xf ^ <: h T\ '^mk<Dmjm 3 2 > &:l7:^^-t^ 

3 3 h oigMifr— Sifc:Tl> t tj^V^ . Z(r/Kt^^^ m 

{%m<^fM^2) (14(5:. 2 ^O^MOT^SStC 

[0 0 2 7] Z.(DW.bbJ^^-)^^ 0<^tfy — y -f/Ur^^lS 

4 ICCioV^Tii. ;^'^;^^«2a±(^F/f»>'^•^->Jg^ 

iI3tM4 2 <i:-fe&^tzSfr;7.-<.~^f 4 3 tm^S.^tiXV^ 

zzx\ ^^BA 2i±^^mzMLtzti'nTm&^ 

( f ) (zL7jk'tJ:.^lz. '^ii'e-fLi50ffiBV<^^/U'4 0(cg 

ttC. atSrT.^"— tr4 3(i. [l4(C.T^-rJ:3^I. ^ 

Eii)^6R. 6G. 6 B"ra1c7:)3£7\:M4 2 0:i:U7tl. a>:^ 

[ 0 0 2 S ] ZcOfiy — y < )V^W^A i \t\^XTcr)l o 
LTiS^t^fL-^ . ^-r. d 1 1 ( a ) . ( b ) tZ^-r 
J: -5 61. T^a63Q?fvL;^^^"^7.SS2 a±C. '-;-7.7 ^ 

/c*EiiiFM7 )VU 1 S r I^ir;^^l7t^lT"S>:D^yU2 2 
a. 2 2bt;i 0:^E«?irX^7^^7Stg2a(Cl60# 
( t -Si c w - 7 7sS^S 2 a r f'^^'^T' L . 7. 7 



([26 (a) #6?J . .T-'J5$. t^^CJi-^Tti. 

"^ht. ft^X?i;9^"J: O^^B'iifc^T/li), ^t7)f^. 116 
( b ) vCtfTJ; -5 (-2, 7::r h~^7.:7 1 7 ar^v^TlsTt 
^^.-f -©C: > 0 . ^6 ( c ) Cw^-f J: 0 ^FaS 
^ - yB^^A^^^mm 6 R - - y 7" -r ^ o ^ 
1^. l^tS<^OXMrM0^T.l^i::J:0. 06 ( d ) 
ri; ^'^'RGB^O^'SiimD R. 6G, '6Bz:Bf&'t' 
Kc^. do (b) (■Ztr6{-'fh 1 Sa{5^:7h|f,T-a5^^ 
[00 29 ] (2)6 ( e ) {c^-f J: '^(l. 

lim6R. 6G. bBx.^z. mtP^izm^MM'k'yftlL 
T^-|)3l3fe/f i 6Kr±ic£:|s]mc<-7.7 ^^U^l 5 

6 K-rX?"^XgS2 aCSSrE^L. COi^. 

■i^t;:'f^7D±ti. [216 ( f ^.d^-TJ: dtc. ^tu^ct^^^ 

[0030} r^Oi*; X7 77.S^S2 a^MMfilx?^^^ 
H^oR. 6G. 6 B^vX7.b LT^SII^cL. ^ 
tcF;fS^^^7)S^7eA^-'tr>N-;?'-->'t7)V7 7 1 7 brS 
V^T^* 7 7.^2 a<7)^M»^^S7ct. 3^7^5/1 1 6K 

ty^^-^mKmHm^ stir—^Lx'm.i^-thztizx 

0. ^6 (§) (c*^J:-}(c. 313tK4 2JL(cSiStii^ 
tt4/:7.^--tr4 3 77^^®li)co7Xfcz?^ — 7 '<yU'^S^E4 i 

y^mf^-thtzi^. MM^^m^ l l c rSv^^. 
[003 1] il3t/il 6Kh7/^-^fSSt 

Bg/l4 5tr-J5LT^^-r^^i:tCctO. 
3\iM4 2 >: 7.^-1^.^}^fgi;l4 5 h^^^^il/Z-^^tt' 

fZ., C^?SH^8^^^^>'^4 0<^X7 7 — 7 ^/U:5^£^4 ^l^J.T 

(T^XolzLXm^LX hX^K 
[0032 ) t.'f. di 1 1 ( a ) . ( b ) CCtfTJ: d 
tc. 'rib1}U^:Lf:z77 yy.m^2 b.±Iz. ^-7.7 ^ 

1 5 ti4^ra1/i i 9 erfr LT#s^l i 6 Rr/IS(t^iX/'c* 
-^mm&y < l S ^iSi±7t:^7tFJTfttO~;U2 2 a , 

2 2 bCJ; 0^E^$irT77-7 7.S?g2 aClfi»9fti7 

z.(Ty\k. :^'vy^mm.2^.z:^rxiW^fz^k. <-y^y ^ 
7 (a)#.^j o zcom. ^^^izx->xi^: ^-^M^e 

( b ) tCi^t-J: Otw. 7:? hVT.:^ 1 7 ar^v^TH 
TE, 51fm-roc: 9. [1I7 ( c ) ti^t-c>:-3i:F;fg 
^ - yif^AitcOm'^'M^ b'R7:^^^—^y9'^h. Zco 
f*. fHl^ti7)T?i^i#.n31-r^ > i-J: 0. i2!7 ( d ) Cir: 
TJ::^^RGS^0^^1i^6R. 6G. 6crJBiS:t 
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c 0 0 3 3 } ^^iz . mi ( e ) tzjj^r i -5 tc. -r com^ 
4 5rm/lc-tr. hlz:.<7:i±,{zm&<r>mzrtm I 6Kr 

j5LT5g{s-t-l>-I^t3j: 0. il7 (.-i) ^TKriotz. 
^7tM4 2_L(-|ftli;ic?)a:|x^^-^4 3;^^B6xcfL/:: 
73v-y 1 ^-^c^h-^^^T i^^c 

3l7rM4 2c?^jfl32I>'\'^-->r?gpxt-"^rc*^. SMS^c^ 
-7:X9 i 7 c 5-^v^-'i). 

[00 34] ZCr)m.^nm'ZX->Xh . lEjtM 1 6 K<h 
I- 7 A 1 5 ±ic . 4^r=1>l 19^. 

eK^m^h-thz tz\ <-;^7 >f ;UA 1 5JLt3cprBi;i 

1 9 , ^^—tmmmmA 5 . 1 e k i:mm Lt^ 

-iJt}y-y/,}i'9^mz^\LXV\m\^. t,fz. y^^--^ 
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